JP-A-H 1 0-208747 ^ 1/19 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 10-208747 
(43)Date of publication of application : 07.08.1 998 



(51)Int.CI. 



H01M 4/62 
A61G 5/04 
H01M 2/10 
H01M 4/02 
H01M 10/40 



(21 Application number : 09-015029 
(22)Date of filing : 29.01 .1 997 



(71) Applicant 

(72) Inventor : 



HITACHI LTD 
NISHIMURA KATSUNORI 
GOTO AKIHIRO 
ANDO HISASHI 
MURANAKA TADASHI 



V 



« 1 0 



(54) SECONDARY BATTERY AND BATTERY AND EQUIPMENT SYSTEM UTILIZING THE 
SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode in which 
the amount of a conductive agent such as graphite and 
carbon black is reduced and increase battery capacity by 
increasing energy density by using inorganic system binder 
forming a chain or network structure by connecting inorganic 
atoms except carbon. 

SOLUTION: This secondary battery has chain couplings or 
network structures containing at least one kind or element 
among B, N, Al, Si, P, S, Se. The chain couplings are a P-N 
coupling (polyphosphazene), an Si-Si coupling (polysilane), a 
B-N coupling (polyborazene) and a B-B coupling 
(polyborane), etc. In a rectangular lithium secondary battery, 
a positive electrode 2 and a negative electrode 3 are formed 
by applying a 95:5 mixture of LiCo02 of a positive active 
material and polyborane of binder and a 95:5 mixture of mass 
mixture of natural graphite powder, polysilane and polyborane, 
respectively, as organic solvent slurry on a collector and 
drying the mixture. The positive electrode 2 is inserted into a 
separator 4. Non-aqueous electrolyte made of ethylene 
carbonate, dimethyl carbonate and LiBF4 is used. 
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h \ mm a & wt- ■§> ^ y fc mn*s«t 

[Mf*3S2 ] *H8Hv'^ yytfB, N, A 1 , Si, 

im^3 ] i^V^ y?'#. B - B , S i - S i , 
S-S, Se-Se, S-Se, B-C, B — N, B- 
P, B-Si, B-S, Al-N, Al-C, S i - 
N, Si-C, P=N, P-S, S=Nfr^%&MWi& 

y, #v#7TtiA7 x.y, ^'J^ofiy, tfVTJY 
y, rffJ77^A>, --tfyi^-fy, tfVSsyfiJlsrt 

y, tf*jft7 7T-ey, tfv-&x7T^Ty, *°yf-r 
fcttftfi^f*** trfWiJS 1,2* Ttti 3 ic 

JBs&*0 . 2mm J2LLT*££ 4 fftd&S 1 . 

2, 3 4fc«4tfBa»-a«»fi. 

3 , 4 ■* fctt 5 £i EHJ^^&maL 

JPALfclfcfcJBl, 2, 3, 4ifcli5(c|EIS^n«ffl 

[11*318 ] iESJSfliWi, ffcSWL i C o 0 2 , L 
iNiOj, L i N ii-.MxOz (fcrtfU M = Co, 
Mn, Al, Cu, Fe, Mg, B , G a Tib 0 . x = 
0.0 1 — 0.3 ) T**>S#U>N iiM hEJftS— -y 
^HKU-^^, LiMn 2 0 4 , LiMn0 3 , LiM 
n 2 0 3 , LiMnOj, Li 2 Cu0 2 , LiV 3 O s , L 
iFe 3 0 4 , V 2 0 5 , Cu 2 V 2 0 7 . i Mn 

2 - x Mx0 2 (tzTzL. M = Co, Ni, Fe, Cr, 
Z n, T a Tib 9 . x = 0. 0 1~~0. 1 ) TMESftS 
X y #* y y f *7 A .. it¥3ttf Li 2 Mn 3 M 
O s (fcfc'U M=Fe, Co, Ni, Cu, Z n ) TSI 
IE£*i6 U f-^A-vy^y*^BHia*j, L i 

nvm v±m&m,-< *>-cwm ut l t m n, o 4 . a* 

^7-fKft3, Fe 2 (Mo0 4 ) 3 frty&hJEW&WJt 

%t<n>o %>jy%< t i, i mn^^m^bm^m i ; 

2, 3, 4, 5, 6ifctt7fciB»tfO~aflEffi. 



Cl«*il9 3 ftSgHMJ**. Al, Ag , Sn, Si, 
In, Ga, MgJ:9jMtHtfc&JK»4Wi-&&, £>& 

%msmm<r> o tt>i wmn&mzistsmt 

mi, 2, 3, 4, 5, 6, 7 4fcli8{CiBtttf>~&* 

V « 5 Mil * fcJi 6 SSI«9aK«-ffc**i ua&g&ifi 

£k ib^v^ii^yr-fey, ^jA57x-i/y, >i?yr 
-yy, ^yr-fef-wy*^=Sri>#mtti«^WM, h 

liUliSnO, GeO z , S n S i 0 3 , SnSi 0 . 5 

Oj.5, S n S i 0> 7 A 1 o. i B 0i 3 P 0- 2 O3. 5 > 

SnSi 0 . 5 A l 0 . 3 Bo. 3 Po.50 4 .i 5 S:#tf 14 

ft, *>4V^4ffiffl»-ffc!Hj. *4^liLi,FeN,. £>& 
V»{iFe 2 Si 3 , FeSi, FeSi 2 , Mg 2 Si^ 
ts*4^frtt&%Wi8Mm<r)o%'M1i:<k IS 
^-f^ft^tflf^ill , 2, 3, 4, 5, 6, 7* 
fc«8tciBtttf>i:8rai&. 

[ft^Jii 1 ] mmm±. i pf 6 , lib 

F 4 , LiC10 4 , LiCF 3 S0 3 , LiCF 3 C 
0 2 , LiAsF 6 , LiSbF 6 , ffllil*;^^ 

Uf-^JBTAiilWWl , 2, 3, 4. 5, 6, 7, 

8 , 9 4 it u: 1 0 (cfE»tf> - &mm . 

[fi^Jii 2] ±iESftf«*\ rotuy*-*'^- 

h, xf-w-y^-^-h, yf-u-y^-^*— h, t* 
— UJofr— h, r-/fD7;hy, s^>^;^ 

1, 2-^h^rxx^y, 2-^^-;P7 i h 
^bFo^^y, > ; ><-f-;^^7*^fi^b\ 1, 3-i-' 
^V7y, *^7iH, Wf;^A7SK, 7° 
nt3fyffi!^^;P, rot^ylxf/i/, yy®?hyx 

x-^;u, 3-^f-;u-2-^-^f-9-yy^' 

yy, ff-7tf-'D77V, 1, 

y, ?n;uxf-u-y#— , ?n;i.7nti/y^ 

mwfrMimfm&tzmt*Lt:tin&Ri. 2, 3, 

4, 5, 6, 7, 8, 9, 1 0 4fc«l lizimw—ik 

cit*3ii 3] ffl*wmr**. ±!E©i!Jf£i^i'y* 

^f^H\ T7W-hV)V, 7-y-fth — Uf*^. 
'J/PSLX^A-, ^•^^A^-o^ob'i/y^iS^Po 
3 ^.^< i: 1 1 fflS^)l«4HFfc:««rSnfeil!*^ 1 , 
2, 3, 4, 5, 6, 7, 8, 9, 1 0 ifcti 1 1 fclfE 



(3) 



# m*? 10-208747 



Mt±mfrmMmmmm&&ztifzm*m 1.2, 

3, 4, 5, 6, 7, 8, 9, 10, 11 ifcli 1 2fc 

[|**ill 6 ] 1**111 5fciB»OlMEl!lti8«Lrt:tt 

Itmmi 7] ff^Ifl , 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14*7t{il 

-ro, tmmti. wr^x-v*. i-vux 
f, m»x*. ffiifMs. y-A.msi: sea, mmitmm 

[0001] 
[0002] 

msm^immzixx^z, . >j Az<jflEfttf>fi«fc: 

7ny, #'j7-y -fL t'^ y -f >"5r if <o 7 •/ X3v ^y 

foh (^^¥4 - 249860 -f , #1^7-220720 
ffi) . in^A^y/a, 

mi^z-tfyy"? v9%z<?>Kmnmiffl*fflm lx 



[0003] 

[ »uw*»ifc l j: a t -t h mm ] u Aracwa 

[ 0 0 0 4 ] § fc-fc. 'J A-^mMfiS^as 
^JRIft^SS-Cft & i k *> & . as«ffi0)--Xtt* 

fflRfttei S«S»StS3R<offl!«-ftaflf tiX v * 

4. 

[0005] ftfJJ&fctt. *^K^^s-f y^cO^C 

^tfjugjteSofc. *n^aw«. njs^^-^>y 
*. 

[0006] 

c^JtffiSiti^^ < . Zcomii 1 ~ 1 0 0 k QcmcO^HtC 
10 0k QcmUTT'$>fL{f . Lfc* 
#/?>{i ( B, N, A 1 , Si. P, S, Ti, SeSr# 

•t&mm&n-ftTX'. mzB-B, si-si, s- 

S, Se-Se, S-Se, B-C, B-N, B-P, 
B-Si, B-S, Al-N, Al-C, Si-N, S 

i-c. p=n, p-s, s=Ntg^*^rr*asBS5fi* 

?>,zm;i-&±mitt%wzmmi:mnmcr>m?(v#mi 

JS^Tfl-RMffiK, 1 9 8 8^fjff) . i« 
«fc a'^^jSMURffi^F^^B^-i^jS-C* &tuSS± , B , 
N, A 1 , SI, P, S, Se/jrt'^l,. PRIt S 

i -o, p -onm&timBmzmzitzftmb lx. 
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itbcT 4X£££ L 1> . *°y 7 -y-fkb-- 'J -r 
tSfcfcfcfc < , *<Z>fifcfc 1 ~ 1 0 0 k QcmOEHfc:* 4 . 

o k flcBjar-cft , stub^m yrzmm 
[0007] £^T'%pmt>\±. aiH&atfw>±«± 

SrHMfflAf y rtfflU|> i 1 £ jf.^tiJ Lit. *<a— W 
fcLT, P = N»-&j&*jIltLfcWBTt±s P. Nffi^-i 

»jr«^3&^?^b§^, ss^^iii4^j|i*-r4 . w 

P - Nfir&£3rf 4#y t^V*X7 r y#£> 
0,1m Semi ^--^-«?5fl^t)EW«3&«fiPCE^-* . 

4 s i - s i -ft^rM-^^^^^fg^fii^ 

astSKE#7fc*4. #R(f>lvMfy*'y y7yj'*lfl. 

itiSrfiJfflLT. WmmfLh*)Vij;i$V 
SrS'MiA L » «S^3l£*)H&W- 4 £ i: £ J: 

wjssts i -s i^m^mtz^m^x 
wsm.&£*ikkz 4 i t * . jk u f-r ^ni s 

= N^tfrttS-fctf L , »*^fftfltiifc: «fc 4«^fE^tt 
flW=. B-Bte^**^-ftjKy#5y, s-s 

-t'y, B-p^2rfl-f-i.^y^'5^X7xy, b-s 

4^yr5if>-, A 1 -C1&&&&*t#yTJ*l)Vrt 
y, Si-N^^fWJyyfy, Si-Cgte 

£ 4 y # y , p - s ss^ £ 4 * y * 

TfflfflWC*4. A4W4, *fttUfi«4i^co*a-& 
tt. *MfE»*SrJi^:S-ti:4^H3^-ft;^'f^>-^i 
«*fc«2fis<?wi»A«>f H-r LfeiittUfiW* 

«fcHS-& L£T/Mr;«i££i47 x -;USJ±. #*®ff 
»£**ft4«HKi:tf>«*MfeWS<. ±£<0*f«Bf^ 

T/^;«^^(47x^^7k^$:y>nyy^5a 
aUBKStt*{S«$-y:4 1 . ^NdMfiR^iS»&««M 

/^co7k*&y no ^ytli L/c t colt . US^o^ 

[0008] *%B^*«vsw yyzmm lkw&p) 



x^ySrl^jtL. F?;?-:7V-K?£, f-f yt°y^ 
•T4^i:^J:-5T. mi4mthZk&"C&&. — ffl 
ffiSrKJfrf 4 k # , *ttS!|««OJB^t*0»r4fcft 

mffi/s^fio. 5mm jaT*«a* u\ amst, mmm 

*l«^a^fc®(HL^Mjtrn-b^T-\ tfMStfH^O 
ffiW*tttftfO£i£J5EK-r4 .1 fc#"CS 4 . «t«URSf4h7- 

W$r««t;i-4feA{c«, ^5 U *SaJ»-r4*ft* fc 4 
i ^ 3&*T-S 4 . ft 4 V ^14 . <>f V^S^-JKSvh 

§< lt. ffi^M^*^^ yyzmm-t&mk* 

fimfimt LT. «®gll«i:*%B>1colS«^N^ y^ 
&I2^T1I-^L. «*. R«^t'coffiSc7)^«fcJnJ± 

^fc«teS«»«*-flcfl:S-tf-4#a*«*4 . iiifcii 

^/c{4i|i|^^-y^i&E*^-4it^J:-?T. «ffij&»4> 

[0009] ^mx-imLfc^- hftmEmtam 
2r , wttffi'^ra t^ 1 y to t° y ^ y if - u 
4^v-?£j7we*#ig-r4. ifL*niss!&Jwsis 

^JfflJfLfca. «ffl^^P-T4„ ftS'J^^-iXWfi 
^tfi£(42»a<0*ffi*<*4. iEffitftS^JDEfiS^, 

flJBfflfct . ffiWM<vmz# y ro b° v y^x yxfi/y 
*»^4-fe^^-^*jR^. -(WSHI&k:J:0-t*t4> 
£flmttC»la|-*-4. ft4v^{i, twEElSSSLfcJaflWgtt 
(7)-fey^-^^fCStJBL. *a»S-»J!rt-4. 

®ftte(c}»» -T 4 . £ £ fcrflMRR &*?i!lrta5^aA Lfz 
St. te'tfi*«Sf^-4ifc(cJ: 9. ftS'Jf-^A-^ 

4is. is-hmztoJLLtzmimmniktzizyfrttWM 

WSiEffit mffi^fc^A LT*SP ?&ffl*S:r T*» 

[obio] v^j*z.<xmimzmmm£%:iEm£MK 

(5. 3VS;UH5gyf-^jU (Li'CoO,) , -7y-;H'Jf^ 
A(LiNiO ! ) ^rt'^^-fb^, ft4v^4vy^ 
yltyf-^A ( L i Mn 2 0, , LiMn0 3 , LiMn 2 
0 3 , L i M n 0 2 ) , m-V ?"■/• AK-fbft ( L i 2 C u 
0 2 ) . ft4Vi(4L i V 3 0 8 , Li F e 3 0 4 , V 2 0 5 . 
C u 2 V 2 O v £ W S'f - ^ AlWUSl . $> 4 1 
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L i N ii- I Mx0 2 (A v :7t'L, M=Co, M n , A 1 , 
Cu, Fe, Mg, B, GaTft^. x = 0.01 — 0. 
3)T£;foS;fT.5NiiM hSWiW-vtrfrWlVJ-V 
A, ^SHiiffitLiMnj-.MxOz (fcrtfU M = 
Co, Ni, Fe, Cr, Zn, TaT'cbO. x=0. 
0 1-0. DttzlHt^nHL i 2 Mn 3 M0 8 <jfc*£U 
M=Fe, Co, Ni, Cu, Zn)tS^Wv> 

tf^^KUf-^AajWi-ft^L i r;^u 

iJH^JR'f ^-VCaKJL/iL i Mn 2 0 4 , S J?JV7 4 Y 
, fcSlf^llFe,(MoO,) 3 ttHlfmf hiXh . 

SS^JS, Willi A 1, Sn, Si, In, Ga, M 

tdz&Mt vi-iy&t &&it Ltifmtmmtt zti> 

WC*S. £4>K. 3af8HiS. A3tMiS. 

J: -a T JHMiStm, £> & v liT-fey, 

&3:4ilMti?Bf$HPfflB. fcJUiSnO, Ge0 2 ,S 
nSiOj.SnSiLsOi^.SnSiojAlojBj.a 
P 0 . 2 O 3 . 5 , SnS i 0 .5Al 0 . 3 B 0 . 3 P 0 . 5 O 4 . 15 &t: 
£*tf 1 48iifctt 1 5fli7E*tf)iJHfc!ft| N fe4^«-f y 
i^ABMlsk *SVU43lffiBHfc«j, ft4Hl4Li 3 F 
eN ; , JiS^liFej S i 3 , FeSi, FeSi 2 , M 
g 2 S i^tCO-y-^-itm. WUliAg, Sn, Al, 
Pb,.Zn, Cd, Aufc^fc&Ji^fcL-fcWSfcl: 

[0012] u f-^A-<>afftoffiffl^ffi^rtSi(Bflt'«» 

-£<?Mfc^5fc&*L iPF 6 , L i B F 4 , LiCIO,, L 
iCF 3 S0 3 , LiCF 3 C0 2 , L i A s F 6 , LiS 

b f 6 ,mmmm*)vx>m v ^^Tms.^Khmm 

[0013] 'Jf-^-att^<O^Mc«J)*?»i, ±iso 

K h*^y#— K r -/fn7?hy, i-f* 
*f-/VA—i£*—Y, : J^)V*i—tf*—Y, Xi-jUJi^- 

K 1, 2-^'.X h^fyx^y, 
;U-f h5t is*^-)V7.)V7 t^cisY ^ 1, 

H, rnwyi^f^, 7°oh°^yigxf-;i>, 'j y® 
MJxxf^, YV*Y*i/*9V, i/**V?y, is 
xf;n-f/|/, x;l/*7y, 3 
YVisJ>, fh7tHn77y. 1, 2-vXNdfv 



[ooi4] MtkmMMzm^&ifr&it. ±-c^cjt u 

"f^M&iJ^-VV^^^Y , T?Vn—YV)V, 7 ■/ 

[0015] y^:RWB»*ffl^S%&HU xfU^ 
^F, T^Un-hU^, ^ y^fc-Uf-'y. 

[0016] *^Bfl«is«m^>M yyii, ironoffija 
ttwMfcfltfcStfi.ifca&'Ttu -eoea«fi«>3SM«F 

COIES, MSTflftSSfLfc ~iWILffll*iBrf 4 i i: *W 

jfc-<K«iffi«:ffl^£fc, «x^;U^M<7)ffl*?ffi^M3t 
T"#4, *^HjOfflS?ltj$r^^-y^3yfA-^, 
Sm^ltflca, 7-M^/3y, ^.yATJ^'V^y, 
y-M7-7'n, fJI^SIS, ^7^7, 

m, mgkf-i/t', mmuM, tmm, /mtv 
mm&m^vY, x^i/-^, xk-^, 

7V7h, ^f/uy^-b, fflsmvm. u-F^y-rV 

[00 17] ^BflOlS^^ >^*fflv^itt=J: 
-iWS^SMSrJIMniS-tfiii:*^**. 4fc. 



(6) 



WHAT 10-208747 



[00 18] 



[0019] (SIMM 1 ) *5ffiB«nfiiaU f-^A 
Lfc. iEIiSftfi: LTOL iCoQ 2 flfcfci:, *U V 



— yu— V ; Mz£-oZ, m $ 2 OjuitkJDTVUS-^A 
fgflBfciEfieX^ U Ufc. iOIEffiS: 1 8 0°CT' 
2 B&SH&tt LTIESiSr Lfc . 

[0020] 

[«1 ] 



■B 

I 

Cb Hs 



CH 3 

I 

— S i — 
I 

CH 3 
1 b 



CgH 5 
I 

— B - N 

I 

Hg 

1 C 



H 2 C H 3 



I I 

H 2 B V p ^ B H 2 
I 

C H 3 
1 d 



C H a 



— B - S i — 



H 3 C 



C H 2 



1 e 



-A I — N H — 
I 

N(C 2 H 5 ) 2 
1 f 



C H 3 
I 

- S i - C H 2 - 
( 

C H 3 

l g 



H 3 C 



C H ; 



Si-Si-NH- 

I I 

H3 C C H g 

1 h 



c H 3 

I 

— N = P — 

I 

C H 3 

1 j 



[0021 ] a«ttJaT<0#«-efEHLfc. 5 

ifll^ 1 b e £ H M4J:b 9' 5 : 5 TIHl^ L . 

mcommgmizn.mx? v imtavtz, zconmz 1 8 

[00 22] *9ffl£.imL*:WStmii, ^wij- 

/y -y H/naacoL i pf 6 

[ 0 0 2 3 ] iES, JlfiL iii^tSi^Sffl t 
t, II ^LfcSJ$ 6 5mm, W8l 1 8mm<OP3|tf)Sfl;M 



:fvCV*£. SEffi2lijEffiy-H6i:a9*$*l.. ««SM7 
t i»S$*U ft® U - F 8 5 OSMWf f££ft 

HUTC. 1B$Mfc^Wx*;l,^H:ircffiS7 fc1Ktfi55 «fc 0 

fla, lb, lc, Id, le. If. lg, lh, 
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b-'Jf^, MJt9 0 : lOTS^U S&fcl- 

*4 . >tf 'J 7 -y-fLt'^ U t >-* A>f ^^fcttffl LfcjEffi 
HfcOPMMSffi 1 ^ffl^AT . JfcttW 1 Tim ttzM 
[0026] VXtcriX o ic LTftMZtitz i 4mmcom 

MAI, Bl, CI, D 1 , El. Fl, Gl, HI, 
J 1 , AB 2 , BE 2 , AH 2 , E H 2 , XlCo^ 
T\ SJ£2 5'C, 3fcTOE4.2V, 5Ett«^0. 5A. 

JWESSS0.2A <r)3kfrX\ lff* s 2.8V 

te. 10lM7^Bfc 10 0lM?/l'Bfc*JttS4MSfft 
tf)K*g«, fc&tffcSJMftJfsp [ ( i o 01M ?;Ug 

<att*&*)/< i oim fjuBcommmm) xioo] 

£f^Lfc. 

[0027] 
[fft2] 



a 2 





i o tr <7 Jb a 
s s 

('A h ) 


iootJ-r<7ji/@ 
m § s 

(Ah) 


9 m & t# m 

(%) 


A 1 


14 0 0 


13 7 0 


9 8 


B 1 


1 4. O O 


13 7 5 


9 8 


C 1 


1.4 0 O 


13 4 5 


9 6 


D 1 


1 4 O O 


13 6 0 


9 7 


E 1 


14 0 0 


13 7 0 


9 8 


F 1 


14 0 0 


13 5 5 


9 7 


G 1 


13 5 0 


1 3 0.0 


9 6 


H 1 


1 4 O 0 


13 7 0 


9 8 


J 1 


14 0 0 


13 4 0 


9 6 


A B 2 


14 0 0 


13 8 0 


9 9 


B E 2 


1 40 0 


13 8 0 


9 9 


A H 2 


14 0 0 


13 7 5 


9 8 


E H 2 


14 0 0 


13 7 0 


9 8 


X 1 


1 3 0 O 


1 2 6 O 


9 7 



[00 28] «2a»&HJ§S>j&»$rJ:3fc:, 10^;^ B2, BE2, AH 2 . EH2«±, jKU :7-yffcfc — 'Jx 
Bl, CI, Dl, El, Fl, Gl, HI, Jl, A fc. #ttflfitf>jRC8ESJi . ttl^tKtftMtZlEmZtUZ 



1 j £JfllVfcHBffl«ifi*» *ft.«lA 1 , B 1 , C 
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WWSttO. 5im , tifttlil 3fttLft. *5% B J! 
fcftBJ Lftlftltflli , Xf !✓ h is* 
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; £: j6**>*»-3 Jt . ffi^r. tttttto* y y Wfct:=. y x> 
&u yyizmmLfznwx3cr>imMAi3.. iibe 

3 CO 1 / 1 0 &TT*#> "9s lOOt-f^ /HSfT-cDJt^T" 
<>til!lBE3<0»«S!lOl/5 0i:4ofc. tLhODifg 
, y ijffl-f- 4 ,r fc J; o 

[0042] (^ifeW5 ) mmm3xmmLtinmBE 

3 b ft— (±«0«?fi2r, ^-m8fllW*ofHRLfc. |hJ 
-HMKOflEfi 8 ffl £ . 4 ififll - 2 M5'Jf L T H 4" C 
^L£*ffi^v? 1 5£ffi*:fcTfc. ma^-y^^hf 
iS§3 4mni, l|gl4 0nm, Mfi g= 5 8mmTS>i.<, 
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CLAIMS 



[Claim(s)] 

[Claim 1] The rechargeable battery characterized by consisting of the nonaqueous electrolyte, the 
solid electrolyte, or the gel electrolytic solution containing the positive electrode containing the 
inorganic system binder which has the chain combination or mesh-like association which inorganic 
atoms other than carbon connected, and an electrode active material or a negative electrode, and an 
electrolyte. 

[Claim 2] The rechargeable battery according to claim 1 which has the chain combination or mesh- 
like association whose inorganic system binder contains at least one kind of element among B, N, 
aluminum, Si, P, S, and Se. 

[Claim 3] The rechargeable battery according to claim 1 or 2 which has at least one kind of inorganic 
system association among the inorganic system joint groups which an inorganic system binder 
becomes from B-B, Si-Si, S-S, Se-Se, S-Se, B-C, B-N, B-P, B-Si, B-S, aluminum-N, aluminum-C, 
Si-N, Si-C t P=N, P-S, and S=N. 

[Claim 4] an inorganic system binder — Pori Bolan, polysilane, poly cull GOGEN, and poly — a bora - 
- a cull van, poly BORAZEN, and poly — a bora — the rechargeable battery containing at least one 
kind of macromolecule or the copolymer chosen from HOSUFEN, a PORIBORO chain, the poly alazan, 
PORIARA Calvin, polysilazane, Pori Syros Calvan, poly HOFUFAZEN, poly phosphaCHIAN, and the 
inorganic system macromolecule group of polythiazyl according to claim 1, 2, or 3. 
[Claim 5] The electrode layer which consists of an inorganic system binder and an electrode active 
material is 0.2mm. Rechargeable battery according to claim 1, 2, 3, or 4 characterized by being above. 

[Claim 6] The rechargeable battery according to claim 1, 2, 3, 4, or 5 which a positive electrode and a 
negative electrode are tabular, and is characterized by carrying out the laminating of the above- 
mentioned positive electrode and the above-mentioned negative electrode. 

[Claim 7] The cylindrical rechargeable battery according to claim 1, 2, 3, 4, or 5 with which a positive 
electrode and a negative electrode are in one of cylindrical or tubed configurations in the air, and 
inserted the cylindrical electrode in the tubed electrode. 

[Claim 8] A chemical formula positive active material LiCo02, LiNi02, LiNi1-xMx02 (However, they 
are M=Co, and Mn, aluminum, Cu, Fe, Mg, B and Ga.) nickel site permutation mold nickel acid lithium 
expressed with x=0.01-0.3, and LiMn2 — 04, LiMn03, LiMn 203, and LiMn02 and Li2 — Cu02 and 
LiV3 — 08 and LiFe3 — 04 and V — 205, Cu2V207, and a chemical formula LiMn2-xMx02 (— 
however, the spinel mold manganic acid lithium which are M=Co, and nickel, Fe, Cr, Zn and Ta, and is 
written by x= 0.01 - 0.1) — A chemical formula is Li2Mn3M08 (however). M=Fe, the lithium- 
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manganese multiple oxide written by Co, nickel, Cu, and Zn, LiMn 204 which permuted a part of Li 
with alkaline earth metal ion, a disulfide compound, and Fe2(Mo04) 3 from — at least one kind of 
compound among the becoming positive-active-material groups The included rechargeable battery 
according to claim 1, 2, 3, 4, 5, 6, or 7. 

[Claim 9] The rechargeable battery according to claim 1, 2, 3, 4, 5, 6, 7, or 8 which contains at least 
one kind of metal among the negative-electrode active material groups which a negative-electrode 
active material becomes from the metal chosen from aluminum, Ag, Sn, Si, In, Ga, and Mg, an alloy, 
the above-mentioned metal or the above-mentioned alloy, and the alloy of a lithium. 
[Claim 10] A negative-electrode active material Carbonaceous ingredients, such as a natural graphite, 
an artificial graphite, a carbon fiber, a vapor growth carbon fiber, a pitch system carbonaceous 
ingredient, needle coke, petroleum coke, a polyacrylonitrile system carbon fiber, and carbon black, Or 
the amorphous carbon ingredient which compounded the cyclic hydrocarbon of five membered-rings 
or six membered-rings, or a ring type oxygenated organic compound by the pyrolysis, Or the 
conductive polymer which consists of the poly acene, poly para-phenylene, a poly aniline, and 
polyacethylene or SnO and Ge02, SnSi03, SnSi 0.5O1.5, SnSi0.7aluminum0.1 B0.3P0.2O3.5, 14 groups 
containing SnSi0.5aluminum0.3B0.3P0.5O4.15, or the oxide of 15 group element, Or an indium oxide or 
a zincic acid ghost, Or the rechargeable battery according to claim 1, 2, 3, 4, 5, 6, 7, or 8 which 
contains at least one kind of compound among the negative-electrode active material groups which 
consist of a silicide containing Li3FeN2 or Fe2Si3, FeSi, FeSi2, and Mg2Si. 

[Claim 1 1] An electrolyte is a rechargeable battery according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 
which is at least one kind of lithium salt among the electrolyte groups which a chemical formula 
becomes from LiPF6 t UBF4, LiCI04, UCF3S03, UCF3C02, LiAsF6 and LiSbF6, and a low-grade 
aliphatic-carboxylic-acid lithium. 

[Claim 12] The above-mentioned electrolyte Propylene carbonate, ethylene carbonate, butylene 
carbonate, vinylene carbonate, gamma-butyrolactone, dimethyl carbonate, diethyl carbonate, 
methylethyl carbonate, 1, 2-dimethoxyethane, 2-methyl tetrahydrofuran, dimethyl sulfoxide, 1, 3- 
dioxolane, a formamide, dimethylformamide, methyl propionate, ethyl propionate, trialkyl phosphate, 
trimethoxy methane, dioxolane, diethylether, a sulfolane, 3-methyl-2-oxazolidinone, a tetrahydrofuran, 
The rechargeable battery according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 which dissolved in at 
least one kind of solvent for nonaqueous electrolyte among the nonaqueous electrolyte groups which 
consist of 1, 2-diethoxy ethane, chloroethylene carbonate, and KURORU propylene carbonate. 
[Claim 13] The rechargeable battery according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 with which the 
solid electrolyte was held in the above-mentioned electrolyte at at least one kind of macromolecule 
among the macromolecule groups of ethylene oxide, acrylonitrile, vinylidene fluoride, a methyl 
methacrylate, and hexafluoropropylene. 

[Claim 14] The rechargeable battery according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, or 12 with which 
the gel electrolytic solution had the above-mentioned electrolyte and the above-mentioned solvent 
for nonaqueous electrolyte held in the macromolecule of ethylene oxide, acrylonitrile, vinylidene 
fluoride, a methyl methacrylate, and hexafluoropropylene. 

[Claim 15] The group cell characterized by connecting to a serial or juxtaposition two or more 
rechargeable batteries which consist of the nonaqueous electrolyte, the solid electrolyte, or the gel 
electrolytic solution containing the positive electrode containing the inorganic system binder which 
has the chain combination or mesh-like association which inorganic atoms other than carbon 
connected, and an electrode active material or a negative electrode, and an electrolyte. 
[Claim 16] The electric vehicle carrying a group cell according to claim 15. 

[Claim 17] The cell of a publication to claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, or 15 A personal 
computer, a large-sized computer, a notebook sized personal computer, a pen input personal 
computer, a note type word processor, a cellular phone, a camera, an electric shaver, a cordless 
telephone, facsimile, video, a video camera, an electronic notebook, a calculator, an electronic 
notebook with communication facility, a pocket copy machine, a liquid crystal television, Electronic 
equipment carried in a power tool, a cleaner, a game device, a toy, the walk auxiliary machine for 
medical care, the wheelchair for medical care, the portable type bed for medical care, an escalator, an 
elevator, a fork lift truck, the golf cart, the emergency power source, the load conditioner, and the 
stationary-energy-storage system. 
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[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a rechargeable battery especially a lithium secondary 

battery, and the system that carried it. 

[0002] 

[Description of the Prior Art] Since an energy density higher than a lead accumulator and a nickel 
cadmium NIUMU cell is obtained, the nonaqueous electrolyte rechargeable battery which makes a 
lithium secondary battery representation is used for portable electrical machinery and apparatus, 
such as a video camera, a portable telephone, and a notebook sized personal computer, in recent 
years. The carbon material in which occlusion is possible is mentioned in a lithium metal and a lithium 
ion, and, as for the active material used for the negative electrode of a lithium secondary battery, 
there are transition-metals oxides, such as a cobalt acid lithium and a spinel mold manganic acid 
lithium, in another side positive active material. These cell active materials are being fixed to the 
charge collector with the organic system giant-molecule binder. When the binders mainly used are 
enumerated, there are rubber system binders, such as fluorine system binders, such as Teflon and 
polyvinylidene fluoride, and ethylene butadiene rubber, (JP.4-249860A JP,7-220720,A). These 
binders are insulators in practice, for this reason — high — in order to give conductivity to positive 
active material [ **** ], carbonaceous electric conduction agents, such as a graphite and carbon 
black, are added, and the positive electrode is manufactured. 
[0003] 

[Problem(s) to be Solved by the Invention] That to which a lithium secondary battery can be equal to 
use of long duration increasingly with the spread of portable electrical machinery and apparatus is 
demanded, and a cell with a still bigger cell capacity is desired in recent years. However, in the 
present lithium secondary battery, since there is not sufficient electrical conductivity for an organic 
system giant-molecule binder, an electric conduction agent unrelated to increase of cell capacity is 
needed, and it has been a failure for making the energy density of a cell increase. 
[0004] Furthermore, although the needs of a square shape cell are large since the receipt to 
electronic equipment is easy for a square shape lithium secondary battery, the technical problem on 
the manufacture for carrying out the laminating of many electrodes is left behind. In order to solve 
the technical problem, the reduction-ized technique of the electrode laminating number of sheets by 
thick-film-izing of an electrode binder layer is demanded. However, if an electrode is thick-film-ized 
using an organic system giant-molecule binder, the amount of the binder used will also increase with 
the increment in thickness, and the problem on which electrode resistance increases will produce an 
electrode binder layer. This problem also originates in the insulation of an organic system giant- 
molecule binder. 

[0005] Artificers resulted in invention of a conductive inorganic system binder, as a result of inquiring 
wholeheartedly that the fault of an organic system giant-molecule binder should be solved. The 
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purpose of this invention reduces the amount of the electric conduction agents used, such as a 
graphite and carbon black, and is to offer the rechargeable battery using the inorganic system binder 
which enables manufacture of an electrode and the group cell using it, and a device system. 
[0006] 

[Means for Solving the Problem] The specific resistance using organic system binders, such as 
polyvinylidene fluoride, of the electrode for lithium secondary batteries is large, and the value is in the 
range of 1 - 100komegacm. therefore, the case where an organic binder is used when the specific 
resistance of the inorganic binder of this invention was 100 or less komegacm — low — an electrode 
[ #### ] can be manufactured, this invention persons are the inorganic system macromolecules which 
have B, N, aluminum, Si, P, S, Ti, and Se. The electric resistance of the binder which consists of an 
inorganic system giant molecule which has B-B, Si-Si, S~S, Se-Se, S-Se, B-C, B-N, B-P, B-Si, B-S, 
aluminum-N, aluminum-C, Si-N, Si~C, P=N, P-S, and S=N association especially is low. It discovered 
that it might function as a binder for rechargeable batteries. Below, detail of this invention is given. It 
is defined as an inorganic system macromolecule being a macromolecule located in a line by the 
covalent bond of other atoms other than carbon in the principal chain frame which exists in the 
molecule (the edited by Society of Polymer Science, Japan, a macromolecule new-materials 
handbook, 1988 publication). The element which can form the covalent bond of such an inorganic 
system atom has B, N, aluminum, Si, P, S, Se, etc. For example, glass, such as silica gel used for a 
drying agent or a silicate, and phosphate, is well known as an ingredient with which association of Si- 
O and P-O stood in a row in the shape of a mesh. Since these association is firm, the structure is 
very stable. However, if an oxygen element exists in the principal chain of an inorganic system 
macromolecule, since oxygen does not have a nonlocalized electron, the fault in which resistance of 
an inorganic system macromolecule increases is produced. The specific resistance using organic 
system binders, such as polyvinylidene fluoride, of the electrode for lithium secondary batteries is 
large, and the value is in the range of 1 - 100komegacm. therefore, the case where an organic system 
binder is used when the specific resistance of the inorganic system binder of this invention was 100 
or less komegacm — low — an electrode [ **** ] can be manufactured. 

[0007] Then, artificers found out using for the binder for cells the ingredient which has the covalent 
bond which stabilized the nonlocalized electron on the principal chain of an inorganic system giant 
molecule. As the example, with the ingredient which P=N association connected, the pi electron on P 
and N atom is stabilized, and the conductivity of a macromolecule increases. For example, there is 
polyorgano phosphazene which has P-N association, and the low electrical resistance materials of 
1mScm~1 order exist, it consists of Si-Si-covalent bond which has a conductive electron — low — 
there is also an inorganic polymer [ ]. For example, ORGANO polysilane can be mentioned. This 
ingredient has the property which constructs a bridge by optical exposure. Using this, ORGANO 
polysilane is mixed with an electrode active material, and it applies to a charge collector, or mixture is 
poured in to a mold, after desiccation, by irradiating light to an electrode, Si-Si covalent bond can be 
made to be newly able to form in the interior of an electrode, and electrode reinforcement can be 
increased. Polythiazyl has S=N covalent bond and shows the electronic conduction nature by pi 
electron conjugation structure. Otherwise B-B association Pori Bolan who has, S-S, and S-Se 
association The polychalcogen and B-C association which it has poly which it has — a bora — a cull 
van and B-N association Poly BORAZEN and B-P association which it has poly which it has — a 
bora — HOSUFEN and B-S association poly which it has — a bora — HOSUFEN and aluminum-N 
association Inorganic system macromolecules, such as the poly alazan which it has, PORIARA Calvin 
who has aluminum-C association, polysilazane which has Si-N association, Pori Syros Calvan which 
has Si-C association, poly phosphaCHIAN which has PS association, and poly phosphaCHIAN which 
has P-S association It is available as an inorganic system binder for rechargeable batteries. Or in 
order to increase the copolymer of an inorganic system macromolecule, and conductivity, the 
inorganic system macromolecule which doped iodide ion and univalent or divalent transition-metals 
ion is also usable. The alkyl group or phenyl group combined with the side chain of the inorganic atom 
of the above-mentioned inorganic system macromolecule has high compatibility with the solvent 
contained in nonaqueous electrolyte, and the above-mentioned inorganic polymer may be unable to 
be used for it as it is. In this case, if halogenation processing of the hydrogen of an alkyl group or a 
phenyl group is carried out and it reduces oleophilic, the dissolution to nonaqueous electrolyte can be 
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controlled. For example, there is a pel alkyl silane which permuted the hydrogen atom of polysilane by 
the alkyl group. The swelling by the dissolution to the electrolytic solution and the organic solvent is 
controlled, and what permuted the hydrogen of an alkyl group with the halogen is still more desirable 
as a binder. 

[0008] There are two kinds of approaches in manufacture of the electrode using the inorganic system 
binder of this invention. A primary method can produce an electrode by dissolving an inorganic 
system binder in an organic solvent, manufacturing the slurry mixed with the electrode active 
material, and applying a slurry to up to copper foil or aluminium foil by the doctor blade method, a 
dipping method, etc. Electrode thickness is 0.5mm in order to avoid omission of an electrode active 
material, when winding an electrode by the 1 shaft method or the 2 shaft method and manufacturing 
cylindrical or a square shape cell. The following is desirable. On the other hand, when manufacturing 
the square shape cell of an electrode laminating method, it becomes possible to use an electrode 
with a thickness of several mm. Thus, in the organic system macromolecule used conventionally and 
a similar manufacture process, the fault of low conductivity of an organic macromolecule is 
conquerable. As an example of the solvent which dissolves or distributes an inorganic system 
macromolecule, there are non-polar solvents, such as aromatic series organic solvents, such as a 
xylene and toluene. In order to make the dissolution easy, the approach of heating a slurry can be 
taken. Or what is necessary is to make small the degree of polymerization of an inorganic system 
binder, and just to adopt the approach of using the inorganic system binder of low molecular weight. 
When using the inorganic system binder of low molecular weight, the macromolecule of molecular 
weight 1000-50,000 is desirable. As the second electrode production approach, the inorganic system 
binder of this invention is mixed with an electrode active material by dry type, melting of the binder is 
carried out by heat treatment behind the bottom of pressurization molding at the configuration of 
arbitration, such as the shape of tabular and a cylinder, and there is a means to make a binder and an 
electrode active material unify. The electrode of high intensity is obtained by this. Current collection 
from an electrode can be performed by sticking the mesh of aluminum or copper to an electrode 
surface by pressure. 

[0009] The positive electrode and negative electrode of the shape of a sheet produced by this 
invention are wound on both sides of the separator which consists of polypropylene or polyethylene 
between two electrodes. A cell is obturated, after containing this to a cylindrical metal vessel and 
welding either a positive electrode or a negative electrode to cell and a battery can bottome. 

The process of a square shape lithium secondary battery has two kinds of approaches. The separator 
which consists a positive electrode and a negative electrode of polypropylene or polyethylene 
between two electrodes after pressurization molding and cutting is inserted, and they are wound in 
the shape of an ellipse by the 2 shaft winding method. Or a laminating is carried out through the 
rectangular separator which carried out pressurization molding, and an electrode group is 
manufactured. These electrode groups are contained with a square shape cell can, and an electrode 
terminal is welded to a cell lid or a cell can. After pouring in the electrolytic solution inside a cell 
furthermore, a square shape lithium secondary battery is completed by welding a can and a lid. In 
case a solid electrolyte or a gel electrolyte is used, after inserting the solid electrolyte or gel 
electrolyte processed in the shape of a sheet between a positive electrode and a negative electrode 
and assembling an electrode group, an electrode group is contained to a cell can, an electrode 
terminal is welded to a cell lid or a cell can, and a cell is completed. 

[0010] Positive active material usable to a lithium secondary battery Stratified compounds, such as a 
cobalt acid lithium (LiCo02) and a nickel acid lithium (LiNi02), Or a manganic acid lithium (LiMn2 04, 
LiMn03, LiMn2 03, LiMn02), Banazin san ghosts, such as a copper-lithium oxide (Li2Cu02) or LiV 
308, LiFe 304, V205, and Cu2V207, Or chemical formula LiNi1-xMx02 (however, they are M=Co, 
and Mn, aluminum, Cu, Fe, Mg, B and Ga) nickel site permutation mold nickel acid lithium expressed 
with x=0.01-0.3, Or chemical formula LiMn2-xMx02 (however, they are M=Co, and nickel, Fe, Cr, Zn 
and Ta) x=0.01-0.1 or chemical formula Li2Mn3M08 LiMn 204 which permuted a part of manganese 
compound acid lithium expressed with however, M=Fe, and (Co, nickel, Cu, Zn) or chemical formula Li 
with alkaline earth metal ion, a disulfide compound, Fe2(Mo04) 3, etc. are mentioned. 
[001 1] On the other hand, a lithium and the metal which can be alloyed, for example, aluminum, Sn, Si, 
In(s), Ga(s), and Mg, these alloys, etc. are in a negative-electrode active material. These metals or 
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alloys can also use a lithium and the alloyed ingredient. Furthermore, a natural graphite, an artificial 
graphite, a carbon fiber, a vapor growth carbon fiber, a pitch system carbonaceous ingredient, 
Carbonaceous ingredients, such as needle coke, a polyacrylonitrile system carbon fiber, and carbon 
black, Or the amorphous carbon ingredient which compounded the cyclic hydrocarbon of five 
membered-rings or six membered-rings, or a ring type oxygenated organic compound by the 
pyrolysis, Or the conductive polymer which consists of the poly acene, poly para-phenylene, a poly 
aniline, and polyacethylene, Or oxide of 14 groups containing SnO, Ge02, SnSi03, SnSi 0.5O1.5, 
SnSi0.7aluminum0.1B0.3P0.2O3.5, SnSi0.5aluminum0.3B0.3P0.5O4.15, etc., or 15 group element or 
indium oxide, Or the ingredient which compound-ized silicides, such as a zincic acid ghost, Li3FeN2 
or Fe2Si3, FeSi, FeSi2, and Mg2Si, or Ag, Sn, aluminum, Pb, Zn, Cd, Au and carbon can be used for a 
negative-electrode active material. Moreover, this invention can be applied besides the above- 
mentioned cell active material, and may use a lithium metal sheet for a negative electrode. 
[0012] The electrolytes written with LiPF6, LiBF4, LiCI04, UCF3S03, UCF3C02, LiAsF6 and LiSbF6 f 
and a low-grade aliphatic-carboxylic-acid lithium or those mixture can be used for the usable 
electrolyte of a lithium secondary battery. [ the chemical formula ] 

[0013] The solution which the nonaqueous electrolyte of a Jithium secondary battery made dissolve 
the above-mentioned lithium salt in the solvent for nonaqueous electrolyte is used. As an example of 
the solvent for nonaqueous electrolyte, propylene carbonate, ethylene carbonate, butylene carbonate, 
vinylene carbonate, gamma-butyrolactone, dimethyl carbonate, diethyl carbonate, methylethyl 
carbonate, 1, 2-dimethoxyethane, 2-methyl tetrahydrofuran, dimethyl sulfoxide, 1, 3-dioxolane, a 
formamide, dimethylformamide, methyl propionate, ethyl propionate, trialkyl phosphate, trimethoxy 
methane, dioxolane, diethylether, a sulfolane, 3-methyl-2-oxazolidinone, a tetrahydrofuran, 1, the 
organic solvent which consists of one or more kinds of solvents among 2-diethoxy ethane, the 
derivative which permuted a part of hydrogen of organic solvent intramolecular to the halogen, or the 
derivative which permuted a part of hydrogen of organic solvent intramolecular to the alkyl group, the 
alkene radical, the alkyne radical, and the aromatic series radical is mentioned. Moreover, such 
mixture can also be used. 

[0014] When using a solid electrolyte, it is used making the lithium salt described in the top hold to 
the macromolecule of ethylene oxide, acrylonitrile, vinylidene fluoride, a methyl methacrylate, and 
hexafluoropropylene. 

[0015] When using the gel electrolytic solution, it is used in the macromolecule of ethylene oxide, 
acrylonitrile, vinylidene fluoride, a methyl methacrylate, and hexafluoropropylene, making the 
nonaqueous electrolyte listed in the top hold. 

[0016] Since the inorganic system binder of this invention can reduce the amount of the electric 
conduction agent used, it can increase the amount of electrode active materials held per electrode, 
and, as a result, the capacity consistency of a cell increases it. Furthermore, since conductivity is in 
an inorganic system binder, an active material becomes with the whole electrode that it is easy to be 
used uniformly, and thick-film-ization of an electrode is attained. This decreases the rate that the 
charge collector which is a non-generating electricity element occupies on a cell, and is effective in 
decreasing electrode laminating number of sheets and making the production process of a laminating 
type square shape cell it not only to increase cell capacity, but simplify by leaps and bounds. 
Moreover, after manufacturing the electrode into which the positive electrode or the negative 
electrode was processed into in the shape of a cylinder, and another side was processed in the shape 
of [ in the air ] a cylindrical shape and covering the lateral portion of a cylindrical electrode with a 
separator, it is possible by inserting a cylindrical electrode in the centrum of a cylindrical electrode to 
manufacture the rechargeable battery which consisted of 1 set of positive electrodes and a negative 
electrode. Since this cell can reduce non-generating electricity elements, such as a charge collector 
and a separator, sharply, it increases cell capacity, and it can simplify a production process. If the 
rechargeable battery using the inorganic system binder of this invention is used, the group cell of a 
high energy consistency can be manufactured. The group cell of this invention A personal computer, 
a large-sized computer, a notebook sized personal computer, a pen input personal computer, a note 
type word processor, a cellular phone, a camera, an electric shaver, a cordless telephone, facsimile, 
video, a video camera, an electronic notebook, a calculator, an electronic notebook with 
communication facility, a pocket copy machine, a liquid crystal television, Functions, such as a power 
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tool, a cleaner, and a virtual reality By carrying in products, such as the walk auxiliary machine for 
game device [ which it has ], toy, electromotive bicycle, and medical care, the wheelchair for medical 
care, the portable type bed for medical care, an escalator, an elevator, a fork lift truck, a golf cart, an 
emergency power source, a load conditioner, and a stationary-energy-storage system The long 
system of a time or the big system of power consumption can be offered. 

[0017] The electrode active material with which a cell is filled up can be made to be able to increase, 
and the capacity of a rechargeable battery can be made to increase by using the inorganic binder of 
this invention. Moreover, since it is possible to thicken an electrode, high-capacity-izing of a cell and 
the simplification like a cell assembler are attained. 
[0018] 

[Embodiment of the Invention] Below, the contents of this invention are explained to a detail based 
on an example. However, it writes in addition that this invention can be suitably changed in the range 
which is not limited at all by the following example and does not change the main point of this 
invention. 

[0019] (Example 1) The example of the cylindrical lithium secondary battery of this invention is 
described. The positive electrode was produced by the approach described below. LiCo02 as positive 
active material Powder and nine kinds of inorganic system macromolecules shown in Table 1 as a 
binder were mixed by the weight ratio 95:5, the xylene was added as an organic solvent, it fully 
kneaded, and the positive-electrode slurry was prepared. Molecular weight of the used inorganic 
system macromolecule was made into the range of 5000 to 50,000. The positive-electrode slurry was 
applied to the aluminium foil front face with a thickness of 20 micrometers with the doctor blade 
method. This positive electrode was dried at 180 degrees C for 2 hours, and the positive electrode 
was produced. 
[0020] 
[Table 1] 
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[0021] The negative electrode was produced in the following procedures. Same weight mixture 1be of 
the inorganic binders 1 b and 1 e was mixed with the natural-graphite powder of 5 micrometers of 
mean diameters by the weight ratio 95:5, the xylene was added as an organic solvent, it fully kneaded, 
and the negative-electrode slurry was prepared. The negative-electrode slurry was applied to the 
copper foil front face with a thickness of 20 micrometers with the doctor blade method. This negative 
electrode was dried at 180 degrees C for 2 hours, and the positive electrode was produced. 
[0022] The electrolytic solution used for this invention is LiPF6 of one mol/l. to the mixed solvent of 
ethylene carbonate and diethyl carbonate. The melted nonaqueous electrolyte was prepared. 
[0023] A positive electrode, a negative electrode, and nonaqueous electrolyte were used, and the 
cylindrical cell with a height [ of 65mm ] and a diameter of 18mm shown in drawing 1 was assembled. 
The positive electrode 2 and the negative electrode 3 are contained by the cell can 5 after having 
been rolled round by the curled form through the fine porosity film 4 made from polyethylene into 
which the nonaqueous electrolyte prepared in the top was infiltrated. The positive electrode 2 was 
connected with the positive-electrode lead 6, and is electrically connected to the cell lid 7. Moreover, 
a negative electrode 3 is connected with the negative-electrode lead 9, and the negative-electrode 
lead 8 is welded to the base of the cell can 5. The packing 9 made from polypropylene and the cell lid 
7 were put on a part for the upper neck of the cell can 5, and the cell was sealed in total with metal 
mold. In order to open cell internal pressure, the burst valve 10 made from aluminum foil was 
attached in the interior of the cell lid 7. With such a configuration, electrochemical energy is taken 
out from the cell lid 7 and the cell can 5, and the recharge of it has become possible. The cylindrical 
cell using the inorganic system binders 1a, 1b, 1c, 1d, 1e, 1f, 1g, 1h, and 1j was distinguished from A1, 
B1, C1. D1, E1, F1, G1, H1, and J1, respectively. 

[0024] (Example 2) The example of the cylindrical lithium secondary battery using the binder which 
mixed the inorganic system giant molecule of this invention is described. In this example, inorganic 
system macromolecule 1a, 1b and 1b, 1e and 1a, same weight mixture 1ab (1h, 1e, and 1h), 1be, 1ah, 
and 1eh were used for the binder. A positive electrode is LiCo02 like an example 1. Inorganic system 
binder 1ab, 1be, 1ah, and 1eh were mixed with powder by the weight ratio 95:5, respectively, and it 
produced by the same approach as an example 1. The thing of the same specification as an example 
1 was used for a negative electrode and the electrolytic solution. Four kinds of positive electrodes, 
the negative electrode, and nonaqueous electrolyte from which an inorganic system binder differs 
were used, and the cylindrical cell with a height [ of 65mm ] and a diameter of 18mm shown in 
drawing 1 was assembled. The cylindrical cell which used inorganic system binder 1ab, 1be, 1ah, and 
1eh for the positive electrode was distinguished from AB2, BE2, AH2, and EH2, respectively. 
[0025] (Example 1 of a comparison) Same Li0oO2 as an example 1 It mixed with natural-graphite 
powder as powder and an electric conduction agent, polyvinylidene fluoride was mixed by the weight 
ratio 85:10:5 as a binder, the 1-methyl-2-pyrrolidone was added as an organic solvent, it fully 
kneaded, and the positive-electrode slurry was prepared. Since polyvinylidene fluoride was insulation, 
in order to give conductivity to a positive electrode, the natural graphite of a right conductor needed 
to be used, and the amount presentation of LiCoO duplexs in an electrode became small compared 
with the example 1 . The positive electrode was produced using this slurry. Also in production of a 
negative electrode, polyvinylidene fluoride was mixed with the same natural-graphite powder as an 
example 1 by the weight ratio 90:10, the 1-methyl-2-pyrrolidone was added to the pan, it fully 
kneaded, and the negative-electrode slurry was prepared. The negative electrode was produced using 
this slurry. The electrolytic solution used for this invention is the same specification as an example 1. 
The cylindrical cell 1 of the same configuration as an example 1 was assembled using the positive 
electrode which used polyvinylidene fluoride for the binder, a negative electrode, and nonaqueous 
electrolyte. Let the cell produced in the example 1 of a comparison be a delimiter X1. 
[0026] About 14 kinds of cells A1, B1, C1, D1, E1, F1, G1, H1, J1, AB2, BE2, AH2, EH2, and X1 
produced as mentioned above discharge current after carrying out constant current-constant- 
potential charge on temperature [ of 25 degrees C ], charge electrical-potential-difference 4.2V, and 
charging current 0.5A, and conditions of charging-time 5 hours 0.2A conditions — an electrical 
potential difference — 2.8V up to — the cell was made to discharge until it fell Similarly, the cycle of 
charge and discharge was repeated and life test of a cell was carried out. The discharge capacity and 
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the capacity retention [(discharge capacity of a 100 cycle eye) /(discharge capacity of 10 cycle eye) 
x100] of each cell in 10 cycle eye and a 100 cycle eye were displayed on Table 2. 
[0027] 
[Table 2] 
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[0028] In the time of 10 cycles, discharge capacity became large compared with the cell X1 by which 
polyvinylidene fluoride was used for the cells A1, B1, C1, D1, El, F1, G1, H1, J1, AB2, BE2, AH2, and 
EH2 using the inorganic system binder of this invention so that clearly from Table 2. The discharge 
capacity of each cell is <DP N=0008> LiCo02 with which each cell was filled up. And since it was in 
agreement with the weight ratio of a natural graphite, by using an inorganic binder showed that made 
the electrode active material with which a cell can be filled up increase, and cell capacity increased 
as a result. When the discharge capacity and the capacity retention of each cell at the time of 100 
cycles were compared, even if it used the inorganic binder of this invention, the capacity 
maintenance factor excellent in the cells AB2, BE2, AH2, and EH2 which an electrode active material 
did not deteriorate and used two kinds of inorganic system binders especially was shown. Increase of 
cell capacity was attained by using the inorganic system binder of this invention from the above 
result. 

[0029] (Example 3) The example about the square shape lithium secondary battery of this invention is 
explained. LiCo02 as positive active material 13 kinds of inorganic system macromolecules 1a t 1b, 1c, 
1d, 1e, 1f, 1g t 1h, and 1j, 1ab, 1be, 1ah, and 1eh were mixed with powder by the weight ratio 95:5 as a 
binder, the xylene was added as an organic solvent, it fully kneaded, and the positive-electrode slurry 
was prepared. The positive-electrode slurry was applied to the front face of the positive-electrode 
charge collector which consists of aluminium foil with a thickness of 20 micrometers with the doctor 
blade method. After 2-hour desiccation and a positive-active-material spreading side were cut for 
this positive electrode in height of 40mm, and width of face of 30mm at 180 degrees C, and the 
positive electrode was produced. 0.6mm and electrode number of sheets made electrode thickness 
12 sheets. 

[0030] The negative electrode was produced in the following procedures. Inorganic system binder 1be 
used in the example 1 was mixed with the natural-graphite powder of 5 micrometers of mean 
diameters by the weight ratio 95:5, the xylene was added as an organic solvent, it fully kneaded, and 
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the negative-electrode slurry was prepared. The negative-electrode slurry was applied to the front 
face of the negative-electrode charge collector which consists of copper foil with a thickness of 20 
micrometers with the doctor blade method. After 2-hour desiccation and a negative-electrode active 
material spreading side were cut for this negative electrode in height of 40mm, and width of face of 
30mm at 180 degrees C, and the negative electrode was produced. 0.5mm and electrode number of 
sheets made electrode thickness 13 sheets. The electrolytic solution used for this invention is LiBF4 
of one mol/l. to the mixed solvent of ethylene carbonate and dimethyl carbonate. The melted 
nonaqueous electrolyte was prepared. 

[0031] The square shape cell with height of 45mm, a width of face [ of 32mm ], and a depth of 15mm 
was produced combining 13 kinds of positive electrodes, the negative electrode, and nonaqueous 
electrolyte which were produced in the top. Drawing 2 is the sectional view of the produced square 
shape lithium secondary battery. In order to avoid contact to a negative electrode at the time of an 
electrode laminating, the positive electrode 2 was inserted in the separator 4 made from polyethylene 
processed in the shape of an envelope. The electrode group which carried out the laminating of the 
negative electrode 3 to this by turns was inserted in the cell can 5. The positive electrode 2 was 
connected with the positive-electrode lead 6, and was connected to the positive-electrode external 
terminal 1 1 from the base of the cell lid 7. Moreover, the negative electrode 3 was connected with 
the negative-electrode lead 9, and was connected to the negative-electrode external terminal 12 
from the base of the cell lid 7. After welding a cell lid and a cell can, it carried out vacuum pouring in 
of the nonaqueous electrolyte from the pouring-in opening 8 of the cell lid 7, and the pouring-in 
opening 8 was sealed. In order to open cell internal pressure, the burst valve 10 made from aluminum 
foil was attached in the cell lid 7. With such a configuration, electrochemical energy is taken out from 
the positive-electrode external terminal 1 1 and the negative-electrode external terminal 1 2, and the 
recharge of it has become possible. The cell produced in the example 3 is set to delimiter A3, B3, C3, 
D3, E3 and F3, G3, and H3, J3, AB3, BE3, AH3 and EH3. 

[0032] (Example 2 of a comparison) Same LiCo02 as the example 1 of a comparison It mixed with 
natural-graphite powder as powder and an electric conduction agent, polyvinylidene fluoride was 
mixed by the weight ratio 85:10:5 as a binder, the 1-methyl-2-pyrrolidone was added as an organic 
solvent, it fully kneaded, and the positive-electrode slurry was prepared. The positive electrode was 
produced by the same approach as an example 1 using this slurry. The natural-graphite powder and 
polyvinylidene fluoride as an example 1 of production of a negative electrode also with the same case 
were mixed by the weight ratio 90:10, the 1 -methyl-2-pyrrolidone was added to the pan, it fully 
kneaded, and the negative-electrode slurry was prepared. The negative electrode was produced by 
the same approach as an example 1 using this slurry. 0.6mm and electrode number of sheets made 
thickness of a positive electrode 12 sheets. 0.5mm and electrode number of sheets made thickness 
of a negative electrode 13 sheets. The electrolytic solution used for this invention is the same 
specification as an example 1. The square shape cell of the same configuration as an example 3 was 
assembled using the positive electrode which used polyvinylidene fluoride for the binder, a negative 
electrode, and nonaqueous electrolyte. Let the cell produced in the example 2 of a comparison be a 
delimiter X2. 

[0033] Moreover, the cell X3 which changed the thickness of an electrode into one third was also 
produced, without changing the electrode presentation of a cell X2. The thickness and the number of 
sheets of a positive electrode could be 0.2mm and 36 sheets, respectively. The thickness and the 
number of sheets of a negative electrode could be 0.17mm and 37 sheets, respectively. 
[0034] About 14 kinds of cell A3 produced as mentioned above, B3, C3, D3, E3 and F3, G3, and H3, 
J3, AB3, BE3, AH3, EH3, X2 and X3 The cell was made to discharge on condition that discharge 
current 0.5A, after carrying out constant current-constant-potential charge on temperature [ of 25 
degrees C ], charge electrical-potential-difference 4.2V, and charging current 0.5A, and the 
conditions of charging-time 6 hours until an electrical potential difference fell to 2.8V. Similarly, the 
cycle of charge and discharge was repeated and life test of a cell was carried out. The discharge 
capacity and the capacity retention [(discharge capacity of a 100 cycle eye) /(discharge capacity of 
10 cycle eye) x100] of each cell in 10 cycle eye and a 100 cycle eye were displayed on Table 3. 
[0035] 
[Table 3] 
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[0036] In the time of 10 cycles, cell A3 using the inorganic system binder of this invention, B3, C3, 
D3, E3 and F3, G3, and H3, J3, AB3, BE3, AH3 and EH3 had a discharge capacity higher than the cell 
X2 which used polyvinylidene fluoride, and especially, it is after 100 cycle progress and the difference 
became remarkable so that clearly from Table 3. Moreover, by the cell X3, the almost same discharge 
capacity as 13 kinds of cells of this invention was obtained. However, the electrode number of sheets 
of X3 became 3 times as compared with the cell of this invention, in order to carry out the laminating 
of the electrode, about 3 times as many time amount as this was required, and the fault to which 
production time becomes long was accepted. While decreasing electrode number of sheets and 
shortening production time by using the inorganic system binder of this invention, it turned out that 
cell capacity also increases. When the capacity retention of each cell at the time of 100 cycles was 
compared, even if it used the inorganic system binder of this invention, the capacity maintenance 
factor excellent in the cells AB2, BE2, AH2, and EH2 which an electrode active material did not 
deteriorate and used two kinds of inorganic system binders especially was shown. 
[0037] (Example 4) As an example of this invention, the cylindrical lithium secondary battery which 
consists of the positive electrode and negative electrode of a lot was shown in drawing 3 . The 
positive electrode was produced by the approach described below. Inorganic system binder 1be was 
mixed with LiCo02 powder as positive active material by the weight ratio 90:10, the xylene was added 
as an organic solvent, it fully kneaded, and the positive-electrode slurry was prepared. It ground at 
100 degrees C for 3 hours, the cutter mixer ground this slurry after desiccation in atmospheric air, 
and detailed powder was produced, metal mold — using — this positive electrode — a mixture — 
pressurization molding of the powder was carried out and the outside diameter of 5.5mm and the 
positive electrode of a cylindrical shape with a height of 38mm were produced. In the core of a 
positive electrode, it is 0.3mm in width of face of 3.5mm, die length of 45mm, and thickness as a 
charge collector. The aluminum plate was embedded, one edge was exposed from the positive 
electrode, and it used as positive-electrode lead 6. The electrode which heat-treated this at 180 
degrees C was used for the positive electrode 2. The separator 4 made from polyethylene was 
twisted around the positive-electrode lateral surface, and from the outside, the separator was welded 
in the shape of a spot, and it fixed. 
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[0038] The negative electrode was produced in the following procedures. Inorganic system binder 1be 
was mixed with the natural-graphite powder of 5 micrometers of mean diameters by the weight ratio 
90:10, the xylene was added as an organic solvent, it fully kneaded, and the negative-electrode slurry 
was prepared. It ground at 100 degrees C for 3 hours, the cutter mixer ground this slurry after 
desiccation in atmospheric air, and detailed powder was produced, metal mold — using — this 
negative electrode — a mixture — pressurization molding of the powder was carried out and the 
negative electrode 3 of a tube form with the outside diameter of 9mm, a thickness [ of 1.7mm ], and a 
height of 38mm was produced. The electrode which heat-treated this at 180 degrees C was used for 
the negative electrode 3. A copper mesh was twisted around the lateral surface of a negative 
electrode 3 as a negative-electrode charge collector 13. 

[0039] The negative electrode 3 produced in the top was welded after insertion, the negative- 
electrode charge collector 13 was welded to the cell can 5 on the base of the cell can 5 f and in order 
to insulate the weld zone and positive electrode 2, the electric insulating plate 14 made from disc-like 
polypropylene was put on the centrum of a negative electrode 3. a separator — a volume — the 
price — ****** 2 was inserted in a part for the centrum of a negative electrode 3. The positive- 
electrode lead 6 was connected to the base of the cell lid 5. Next, after pouring in to the cell the 
nonaqueous electrolyte of the same presentation used in the example 1 and making it sink in to an 
electrode group, the cell was sealed for the cell can 5 and the cell lid 7 in total. Let the cell produced 
in the example 3 be a delimiter BE4. 

[0040] (Example 3 of a comparison) Same LiCo02 as an example 4 It mixed with natural-graphite 
powder as powder and an electric conduction agent, polyvinylidene fluoride was mixed by the weight 
ratio 85:10:5 as a binder, the 1-methyl-2-pyrrolidone was added as an organic solvent, it fully 
kneaded, and the positive-electrode slurry was prepared. The cylindrical positive electrode was 
produced by the same approach as an example 4 using this slurry. Also in production of a negative 
electrode, polyvinylidene fluoride was mixed with the same natural-graphite powder as an example 1 
by the weight ratio 90:10, the 1-methyl-2-pyrrolidone was added to the pan, it fully kneaded, and the 
negative-electrode slurry was prepared. The bell shape negative electrode was produced by the same 
approach as an example 4 using this slurry. The electrolytic solution used for this invention is the 
same specification as an example 4. The cylindrical cell of the same configuration as an example 4 
was assembled using the positive electrode which used polyvinylidene fluoride for the binder, a 
negative electrode, and nonaqueous electrolyte. Let the cell produced in the example 3 of a 
comparison be a delimiter X4. 

[0041] The cell was made to discharge on condition that discharge current 0.02A about two kinds of 
cells BE4 and X4 produced in the example 4 and the example 3 of a comparison, after carrying put 
constant current-constant-potential charge on temperature [ of 25 degrees C ], charge electrical- 
potential-difference 4.2V, and charging current 0.05A, and the conditions of charging-time 6 hours 
until an electrical potential difference fell to 2.8V. Similarly, the cycle of charge and discharge was 
repeated and life test of a cell was carried out. In the time of 10 cycles, the discharge capacity of 1 
cycle eye of the cell BE4 using the inorganic system binder of this invention and the cell X3 using 
polyvinylidene fluoride is 270Ah(s) and 20Ah, respectively, and it fell to 265Ah(s) and 5Ah by the 100 
cycle eye. When capacity retention was compared, by the cell of this invention, it became 25% by the 
cell of the example 3 of a comparison 98%. When the inorganic system binder of this invention was 
used, even if it enlarged electrode thickness, since the positive electrode and negative electrode 
which added the inorganic system binder had low electric resistance, they were found by that can 
carry out the charge and discharge of the active material of the whole electrode, and a cell is high- 
capacity-ized as a result. On the other hand, the discharge capacity of the cell X3 which used 
insulating polyvinylidene fluoride for the binder is 1/10 or less [ of a cell BE3 ], and the comparison in 
the time of 100 cycles also became 1/50 of the discharge capacity of a cell BE3. By using the 
inorganic system binder of this invention from the above result, thick-film-ization of an electrode was 
attained and high-capacity-izing and reinforcement of a cell became possible. 

[0042] (Example 5) It produced eight ******** at a time the cell of the same specification as the cell 
BE3 manufactured in the example 3. The cell pack 15 in which it connected with 4 serial -2 
juxtaposition, and eight cells of the same specification were shown in drawing 4 was assembled. 
Outside a cell pack, a dimension is 58mm in height of 34mm, width of face of 140mm, and depth. A 
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control panel 1 7 controls the charge and discharge current of each cell 16 t and connects it to a 
device or a battery charger using the positive-electrode external terminal 18, the negative-electrode 
external terminal 19, and the common terminal 20. The cell packs 15 using eight cells BE3 of this 
invention were average discharge 14.4V, capacity 3.6Ah, 52 Whs of spark discharge energies, and 
energy-density 188 Wh/I. 

[0043] It produced eight ******** at a time the cell of the same specification as the cell X3 
manufactured in the example 2 of a comparison. The cell pack in which it connected with 4 serial -2 
juxtaposition, and eight cells of the same specification were shown in drawing 4 was assembled. The 
cell packs which consisted of cells X3 which used polyvinylidene fluoride for the binder were average 
discharge 14.4V, capacity 3.2Ah, 46 Whs of spark discharge energies, and energy-density 167 Wh/I. 
The energy density of a group cell also increased by using the rechargeable battery of this invention. 
[0044] Drawin g 5 is an example which carried the group cell pack of this invention to the notebook 
sized personal computer. 

[0045] 21 is the keyboard section and 22 is the liquid crystal display section. By using the inorganic 
binder of this invention, the energy density of the cell pack which consists of lithium secondary 
batteries can be made to increase, and the available time of electronic equipment can be extended 
about 10% as compared with the case where the cell of the conventional method of the example 2 of 
a comparison is used. 

[0046] (Example 6) The example of the large-sized lithium secondary battery of this invention is 
explained. The positive electrode was produced by the approach described below. LiCo02 as positive 
active material 13 kinds of inorganic system macromolecule 1be(s) were mixed with powder by the 
weight ratio 95:5 as a binder, the xylene was added as an organic solvent, it fully kneaded, and the 
positive-electrode slurry was prepared. The positive-electrode slurry was applied to the front face of 
the positive-electrode charge collector which consists of aluminium foil with a thickness of 20 
micrometers with the doctor blade method. After 2-hour desiccation and a positive-active-material 
spreading side were cut for this positive electrode in height of 100mm, and width of face of 150mm at 
1 80 degrees C, and the positive electrode was produced. Electrode thickness is 0.6mm. It carried out. 

[0047] The negative electrode was produced in the following procedures. Inorganic system binder 1be 
used in the example 1 was mixed with the natural-graphite powder of 5 micrometers of mean 
diameters by the weight ratio 95:5, the xylene was added as an organic solvent, it fully kneaded, and 
the negative-electrode slurry was prepared. The negative-electrode slurry was applied to the front 
face of the negative-electrode charge collector which consists of copper foil with a thickness of 20 
micrometers with the doctor blade method. After 2-hour desiccation and a negative-electrode active 
material spreading side were cut for this negative electrode in height of 100mm, and width of face of 
1 50mm at 1 80 degrees C, and the negative electrode was produced. Electrode thickness was set to 
0.5mm. 

[0048] The electrolytic solution used for this invention is LiBF4 of one mol/l. to the mixed solvent of 
ethylene carbonate and dimethyl carbonate. The melted nonaqueous electrolyte was prepared. 
[0049] Eight square shape lithium secondary batteries with height of 1 16mm, a width of face [ of 
160mm ], and a depth of 45mm were produced combining the positive electrode, the negative 
electrode, and nonaqueous electrolyte which were produced in the top. The total capacity of a cell is 
56Ah(s), average operating potential 3.6V, and 200 Whs of spark discharge energies. A cell internal 
structure is as having been shown in drawin g 2 . In order to avoid contact to a negative electrode at 
the time of an electrode laminating, the positive electrode 2 was inserted in the separator 4 made 
from polyethylene processed in the shape of an envelope. The electrode group which carried out the 
laminating of the negative electrode 3 to this by turns was inserted in the cell can 5. The positive 
electrode 2 was connected with the positive-electrode lead 6, and was electrically connected to the 
positive-electrode external terminal 1 1 from the base of the cell lid 6. Moreover, the negative 
electrode 2 was connected with the negative-electrode lead 9, and connected the negative-electrode 
lead 8 to the negative-electrode external terminal 12 electrically from the base of the cell lid 6. After 
welding the cell lid 7 and the cell can 5, it carried out vacuum pouring in of the nonaqueous 
electrolyte from the pouring-in opening 8 of the cell lid 7, and the pouring-in opening 8 was sealed. In 
order to open cell internal pressure, the burst valve 10 made from aluminum foil was attached in the 
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interior of the cell lid 7. With such a configuration, electrochemical energy is taken out from the 
positive-electrode external terminal 11 and the negative-electrode external terminal 12, and the 
recharge of it has become possible. Let the cell produced in the example 6 be a delimiter BE6. 
[0050] 1.6kWh which carried out the series connection of the eight cells BE6 manufactured in the 
example 6 The group cell was manufactured and the group battery module 23 which consists of the 
20 group cells was carried to the electric vehicle 24. The configuration of an electric vehicle was 
shown in drawing 6 . The vent hole 25 was formed in the front face of an electric vehicle so that the 
open air might usually flow into a bonnet empty vehicle object at the time of transit. The group 
battery module 23 was installed in the interior of the bonnet of an electric vehicle. When a user 
operates a control device 26, a converter 27 is operated and the output from the group battery 
module 25 can be fluctuated. The motor 28 and the wheel 29 were made to drive and it was made to 
run an electric vehicle using the power supplied from a converter 27. 

[0051] (Example 4 of a comparison) For the comparison, the cell ingredient of the example 2 of a 
comparison was used, and the square shape lithium secondary battery X6 of the same dimension as 
dr awin g 6 was produced. The capacity of this cell was set to 180 Whs. The group battery module 23 
which consists of a group cell which carried out 8 series connections of the eight cells X6 was 
carried in the electric vehicle. 

[0052] When it was made to run the electric vehicle of an example 6 and the example 4 of a 
comparison, the 1 charge maximum mileage of the electric vehicle of an example 6 increased about 
10% compared with the example 4 of a comparison. 

[0053] (Example 7) D rawin g 7 is an example of the wheelchair 31 for medical care which carried the 
power source 30 which consists of a module of the group cell manufactured in the example 6, or 2-5 
group cells. In the wheelchair 31 for medical care, after the user has got on, a controller 32 is 
operated, to it, the mechanical component with which the back board sheet 33 and the foothold sheet 
34 were equipped is operated, and an include angle can be adjusted to it. Using this function, when a 
user gets on and off, the foothold sheet 34 is toppled downward, and when a user rests, the back 
board sheet 33 and the foothold sheet 34 are leveled. Moreover, since there is a wheel 29 for 
migration in the wheelchair 31 for medical care, a user is able to operate a controller 32 and to move 
to the purpose location. As compared with the case where the lithium secondary battery of the 
example 4 of a comparison is used for the wheelchair 31 for medical care of this example, the 
available time of 1 charge became long about 10% on the same service condition. 
[0054] 

[Effect of the Invention] The group cell system of this invention only not only in the notebook sized 
personal computer of examples 5, 6, and 7, an electric vehicle, and the wheelchair for medical care 
The electronic equipment of a power-saving mold, for example, a personal computer, a large-sized 
computer, A notebook sized personal computer, a pen input personal computer, a note type word 
processor, a pocket copy machine, a liquid crystal television, Or large power and a mass power 
source A game device with the function of the device system to need, for example, a large-sized 
computer, a power tool, a cleaner, and a virtual reality etc., a toy electromotive bicycle, the walk 
auxiliary machine for medical care, the portable type bed for medical care, an escalator, an elevator, a 
fork lift truck, a golf cart, The effectiveness possible carrying in products, such as an emergency 
power source, a load conditioner, and a stationary-energy-storage system, and same as the example 
stated on these specifications is acquired. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] The explanatory view inside the cylindrical lithium secondary battery of this invention. 
[Drawjng 2] The explanatory view inside the square shape lithium secondary battery of this invention. 
[Drawing 3] The explanatory view inside the cylindrical lithium secondary battery of this invention. 
[Drawing 4] The explanatory view inside the group cell which consists of a square shape lithium 
secondary battery of this invention. 

[Drawing 5] The explanatory view of an example of a notebook sized personal computer which carried 
the group cell of this invention. 

[Drawing 6] The explanatory view of an example of an electric vehicle which carried the group cell of 
this invention. 

[Drawing 7] The explanatory view of an example of the wheelchair for medical care which carried the 
group cell of this invention. 
[Description of Notations] 

2 [ — A cell can, 6 / — A positive-electrode lead, 7 / — A cell lid, 8 / — A negative-electrode lead, 
9 / — Packing, 10 / — A burst valve, 11 / — A positive-electrode external terminal, 12 / — 
Negative-electrode external terminal. ] — A positive electrode, 3 — A negative electrode, 4 — A 
separator, 5 
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[ Drawin g 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6 ] 
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